Background Bilateral traumatic femoral neck fractures are uncommon in children. The most commonly reported complications are nonunion, avascular necrosis of the femoral head, and chondrolysis. Slipped capital femoral epiphysis (SCFE) associated with nonunion after percutaneous partially threaded cancellous screw (PTCS) fixation of the fracture is an unreported complication. Case Description We describe a 10-year-old boy who had bilateral femoral neck fractures secondary to a fall from a height. The patient was treated with percutaneous PTCS fixation on both sides and achieved union on the right side in 3 months, however, a nonunion and SCFE developed on the left side 5 months after the initial surgery. Management of the nonunion and SCFE with PTCS and nonvascularized fibula graft led to union. Eighteen months after the initial injury, the patient achieved a pain and limp-free gait.
Introduction
Fractures of the femoral neck are always a challenge for orthopaedic surgeons, not only because treatment needs expertise, but also because of complications during the early and late postoperative periods. Although femoral neck fractures are common in adults, they are rare in children, representing less than 1% of all pediatric fractures [3] . Traumatic bilateral femoral neck fracture is even rarer in children, with only a few cases having been reported [10, 13, 21] . Most of the nontraumatic bilateral femoral neck fractures have been reported in adults or in patients with metabolic bone diseases or malignant diseases of other organs or postseizure [2, 5, 6, 18] . Traumatic femoral neck fractures in children are associated with high rates of complications [1, 20] owing to the typically high-velocity nature of the fractures, the unique vascularity of the proximal femur, open physes, and in developing countries a frequently delayed presentation to healthcare facilities. Complications include avascular necrosis of the femoral head, nonunion, posttraumatic coxa vara, growth arrest, infection, and chondrolysis [4] .
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Case Report
A 10-year-old boy was brought to the emergency room after a fall from a height. Radiographs showed bilateral femoral neck fractures ( Fig. 1) . He was average built with a height of 155 cm and weight of 50 kg. The fractures were Delbet Type 2 on the left side and Type 3 on the right side [7] . The Delbet classification of pediatric femoral neck fracture was popularized by Colonna [7] and it classifies the fracture into four types based on the location of the fracture line. Type 1 is a transphyseal fracture, Type 2 is transcervical, Type 3 is cervicotrochanteric or basicervical, and Type 4 is intertrochanteric. He was operated on within 48 hours. Closed reduction was attempted on the left side under an image intensifier using the Whitman method as described by Herring [11] . After failure of three attempts using the Whitman method, reduction was obtained by the minimally traumatic reduction technique of Su et al. [19] , and the fracture was fixed with two 6.5-mm PTCSs passed up to the physis. On the right side, acceptable reduction was obtained by the Whitman technique and a percutaneous fracture fixation was performed with two PTCSs (Fig. 2 ).
Postoperatively the patient was treated with spica immobilization for 6 weeks. While wearing the spica cast the patient did ankle pumps and static quadriceps exercises 100 times a day in five sets of 20 each under supervision. After removal of the cast, the patient was maintained on bedrest at home but hip and knee ROM exercises were begun under supervision of a physiotherapist, being performed in five sets of 20 each for the next 6 weeks. Because he had bilateral fractures, we planned to delay weightbearing until there was evidence of radiographic union of the fractures. Radiographs 12 weeks postoperatively showed union on the right side and maintained fixation on the left side without union (Fig. 3 ). The patient was advised to use crutches for walking, with weightbearing allowed only on the right side, however, the patient started weightbearing on the opposite side as well. Twenty weeks after surgery, the patient returned with left hip pain. We observed a slip of the left proximal femoral epiphysis on radiographs ( Fig. 4 ). Revision surgery was performed. The reduction of the femoral neck fracture was held with threaded K-wires and the screws were removed. The SCFE was reduced and the reduction was maintained by advancing the threaded K-wires up to the subchondral bone under an image intensifier. One PTCS was passed up to the subchondral bone. A 10-cm ipsilateral nonvascularized fibula graft was inserted in the center up to the physis as described by Nagi et al. [17] (Fig. 5) . A hip spica cast was applied for 6 weeks and the child was kept nonweightbearing until radiographic fracture union was observed 16 weeks after the second surgery. Similar to the initial surgery, while wearing the spica cast the patient performed ankle pumps and static quadriceps exercises, and after the cast was removed, he began knee and hip ROM exercises under the supervision of a physiotherapist. Crutch walking with weightbearing was allowed on the right side after removal of the spica cast, and partial followed by full weightbearing was allowed after union of the left side was observed on radiographs. At 18 months followup after the second surgery the patient was pain free and had no limp. He was able to walk unassisted, squat (Fig. 6A) , sit crosslegged, and jog comfortably. Radiographs obtained at 18 months followup showed a united fracture with a wellincorporated fibular graft and with no signs of avascular necrosis (Fig. 6B ).
Discussion
Bilateral traumatic femoral neck fractures are rare injuries in children, with only a few cases having been reported in the literature, and are associated with high complication rates, eventually leading to poor outcomes [10, 13, 21] . Togrul et al. [20] reported only one case of traumatic bilateral femoral neck fractures in their retrospective study of 103 femoral neck fractures over 16 years. Traumatic femoral neck fractures are typically high-energy injuries and 85% of children have other associated injuries, commonly pelvic and head injuries [15] . These other serious injuries may lead to missed hip fractures and substantial delay in fixation of these fractures. Our patient had no associated injury and he presented within 36 hours of injury. When considered individually, the fracture patterns on the two sides were not exceptional. However, during reduction of the fracture of the left side for percutaneous PTCS fixation on the fracture table, we were unable to reduce the Delbet Type 2 fracture by the Whitman method which is a commonly used method for reduction of femoral neck fractures in adults and children at our institution. The Whitman method of closed reduction, as described by Herring [11] , consists of positioning the patient on the fracture table and placing the unaffected extremity in abduction to fix the pelvis. Next, gentle in-line traction is applied on the affected limb followed by progressive abduction of the limb and then the limb is internally rotated by 20°to 30°to reduce the fracture. Once reduction is achieved, the extremity is slowly adducted to allow for screw placement. The Whitman method might have failed Fig. 4 A radiograph obtained 5 months postoperatively shows SCFE as evidenced by the Trethowan's sign [11, 12] , ie, Klein's line (arrow) intersecting only a small part or no part of the proximal femoral epiphysis. in our patient owing to ineffective traction on the fracture table as the pelvis probably was not adequately stabilized because of the patient's bilateral injuries, and abduction might have occurred at the fracture site on the right side instead of occurring on the left side or owing to impaction of the distal fragment into the proximal fragment. Once the left fracture was fixed, the right fracture could be reduced easily by the Whitman method. The pattern of fracture on the right side also was more favorable for reduction by the Whitman method. In case of bilateral fractures of the femoral neck one can consider use of the minimally traumatic reduction technique described by Su et al. [19] , if gentle attempts of reduction by the conventional methods fail to achieve acceptable reduction. This minimally traumatic technique is performed under an image intensifier and is done with the patient in the supine position. The femoral pulse is palpated and a Steinmann pin is placed percutaneously from anterior to posterior approximately 1.5 cm lateral to the femoral pulse into the middle 1 .
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of the femoral head. The pin should be located 1 cm inferior to the subchondral bone. The tip of the pin is directed slightly lateral and is confirmed under an image intensifier. This pin now functions as a joystick and is used to stabilize the proximal fragment (head of femur) while the distal fragment is manipulated to reduce the fracture. The most common complication in pediatric femoral neck fractures is avascular necrosis of the femoral head [4, 11] . Fracture type and age at the time of injury are reportedly the best predictors of avascular necrosis [16] . The probability of AVN developing is maximal with Delbet Type 1 fractures and least with Type 4 fractures. Avascular necrosis of the femoral head may result in patients with a fracture of the femoral neck with kinking of blood vessels, vessel wall laceration, or a tamponade effect of intracapsular bleeding of the retinacular vessels. Other complications include posttraumatic coxa vara which tends to occur in 30% of cases, nonunion in 1.6% to 10% [8, 9, 20] , infection and chondrolysis in less than 1% [4] . Premature physeal closure is another common complication and its incidence varies from 5% to 65%. Considering that the distal femur is the growing end of the femur and the proximal femur contributes only 15% of overall limb length, the overall impact of premature closure of the physis depends on the age when closure occurs [4] . Although premature closure at a young age leads to substantial shortening of the limb, premature closure in adolescents may lead to a minor degree of shortening, which may be managed with a shoe lift. We found no reports in the English literature of SCFE as a complication of screw fixation of a femoral neck fracture.
SCFE is seen more commonly in boys than in girls and the left side is more commonly affected than the right [14] . In our case, the patient was a boy of average build with bilateral traumatic femoral neck fractures treated initially with percutaneous PTCS fixation on both sides and later, SCFE developed on the left side. The exact cause of the slipped epiphysis was not known. The causes of the SCFE might have been the precarious blood supply of the growing epiphysis, nonunion at the fracture site, or the location of the screw tip just below the physis thereby possibly weakening the interface between the epiphysis and the femoral neck and thinning the perichondral ring [11] . In addition to these possible reasons, the patient started weightbearing against our instructions and it might have resulted in abnormal shear stresses at the physis and therefore, development of the slipped epiphysis.
Treatment of bilateral fractures of the femoral neck may pose a challenge in that a satisfactory reduction might not be attained. In such cases, the technique of Su et al. may be helpful. A rare complication like SCFE might occur after PTCS fixation of femoral neck fractures and close followup of the patients is needed.
